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Detailed method to account for the non-uniform deposits of particles on MOUDI filters:
The MOUDI sampler collects particles as discrete points on the substrate filter, each point being associated with an impact jet. For the upper size stages where the number of impactor jets are few, this leads to highly non-uniform deposits. This raises issues when cutting the filter and for the OCEC analysis, which depends on a laser transmission through the filter to assess the split in OC and EC. At smaller size stages the number of jets is so large that the deposit can be assumed to be uniform. In order to calculate the total deposits of different chemical components on the filters, the chemical mass on the corresponding filter portion was multiplied by the ratio of the number of dots on the whole filter versus those on the analyzed filter portion. This was done for stages with a cut size larger than 0.56 µm; for smaller stages with 900 to 2000 nozzles, ratios of filter surface areas were used.
Since the laser beam in the OCEC analyzer may pass through blank filter space due to the nonuniform deposition in MOUDI samples, OC/EC separation was done using a manual split at 800 seconds. This specific split time was based on the split time (800 ± 100 s) obtained from a set of uniform deposited filter samples collected at another urban site in Atlanta, GA. Split times of 700 and 900 seconds were applied to the data and shown as error bars on OC and EC distributions in Figure S8&9 . Equations to fit the distributions:
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where C is the concentration of PM species (µg m -3 or ng m -3 ) or oxidative potential per volume of air (OP, nmol min -1 m -3 ), Dp is the aerodynamic diameter (µm), and GMD and are geometric mean diameter (µm) and geometric standard deviation for the lognormal fits. Ct is the total level of PM species or OP; it's the area under the curve, same unit as C.
Averaged frequency OP distribution:
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where GMDmean and are the mean of the GMD and obtained from a lognormal fit of each MOUDI sets, respectively. The final OP can be calculated as follows:
Eq. (1) σsample and σblank are the consumption rates of sample and blank, i.e. the slopes by taking a linear fit to the remaining amount of DTT in the sample-Kbuffer-DTT mixture over time (nmol min -1 ); Ve and Va are the extraction volume and sample volume added to the sample-Kbuffer-DTT mixture, respectively; Vp is the total air volume sampled through the whole filter; Atotal and Ap are total area and the area taken for OP analysis, respectively. For stages with a cut-off size of 0.56 µm and up, Atotal and Ap represent the number of dots on the whole Teflon filter and that taken for OP analysis. Figure S3 . Estimated PM mass size distribution from the sum of elemental carbon (EC), organic mass (OC*1.6), total metals, and ions (SO4 Figure S5 . Water-insoluble aerosol (WIA) surface area frequency distribution adapted from the number concentration distribution from Greenwald et al. 5 in comparison with EC surface area frequency distribution at the urban site from this work. The WIA instrument collects ambient aerosols into water with a high flow rate liquid impinger and measures the solid particles in the liquid with optical diameters from 0.25 to 2.0 µm with an optical particle counter to determine the number concentration distribution of ambient insoluble particles in water. This WIA instrument provides evidence of the size distribution of insoluble particles when deposited in the lung, in contrast to the distribution in the ambient atmosphere that may be internally mixed with soluble species, assuming the water-soluble components have similar solubilities in water as lung lining fluid. The surface area function was calculated from the measured number concentration using the equation was converted to aerodynamic Dp using the equation D p =D optical ρ 0.5 (referred to Murphy et al. 6 ), where Doptical is the optical diameter (µm) and ρ is the density, 1.77 g cm -3 . Error bars on the WIA surface distribution represent the standard deviations from four sets of data collected from 
